We offer some thoughts on the relation between theoretical and empirical accounting research in the context of causal inference, in response to two questions posed by Professor Ivan Marinovic, organizer of the 2014 Stanford University Graduate School of Business Causality conference. The two questions are: should causal inference be the objective of accounting research; and what is, and what should be, the relation between theory and empirical research in accounting? With regard to the latter, we point to two sources of difficulty: (1) confusion and disagreement about interpretation, advantages and disadvantages of various empirical identification strategies; and (2) a lack of progress on the part of empirical researchers in testing the implications of existing accounting theories and thereby providing discipline to those theories. We argue that published empirical accounting research relies too much on insufficiently precise verbal models or generic models that provide few or no new accounting-specific insights and tend to ignore recent advances made by theoretical research. As a result analytical models in accounting research are not sufficiently challenged by empirical research and analytical researchers have made slow progress in establishing a meaningful distinction between accounting information and other types of information provided by firms and their managers. We call for a concerted effort by the profession to bridge the gap, out of concerns that accounting research is in danger of losing the healthy disciplining balance between theory and empirical research that is essential to any scientific field. Without this balance, the profession becomes a discipline of beliefs, rather than a discipline of scientific discovery.
I. Introduction
We present our views on two questions posed by Professor Ivan Marinovic, organizer of the 2014
Causality Conference at Stanford University's Graduate School of Business. The first question pertains to the role of causality in accounting research, specifically whether casual inference should be the ultimate objective of accounting research. The second question pertains to the relation between theory and empirical research in accounting, including whether theory should discipline, and has properly disciplined, empirical research; whether the gap between theory and empirical research is undesirably large; and whether the development of theory in accounting has been affected by empirical accounting evidence.
We illustrate our views by reference to research that considers the relation between disclosures and the cost of capital, accounting measurement, and the necessity for and consequences of financial reporting standards.
1
With regard to the first question, we do not view the role of causality to be different in accounting research than in other business-related disciplines such as finance or economics; what differs is the context in which researchers analyze causality. We take the position that accounting research seeks to understand the causes, uses and consequences of accounting information; some research focuses specifically on firm-specific accounting choices (accounting policies, judgments and estimates) and financial reporting standard setting decisions, with the goal of producing insights to enhance the role of accounting in improving the efficiency of resource allocation in the economy. Achieving these objectives requires both an understanding of the theoretical links among behaviors, accounting information and outcomes and empirical evidence on the existence and magnitudes of the links. That said, and as 1 Although some discussion at the Stanford Causality conference focused on process issues, including specifically the role of theory in (1) the context of the publication process in accounting research, for example the roles of referees and editors, and in (2) the context of PhD education, this discussion abstracts from those issues. Also, although we illustrate some of our views by reference to specific examples of accounting research, this discussion is not intended to provide a survey or review of any area of accounting research.
explained later in this discussion, we believe there is a substantial role for descriptive evidence, the provision of empirical facts or evidence presented as facts, in accounting research, as long as they are motivated by a desire to test and challenge theories.
With regard to the second question, we argue that while few accounting academics would disagree (at least publicly) that theories are important first steps to establish causal links, accounting researchers do not agree on what constitutes a rigorous theory, or at least a usable one, and to what extent existing theories can be used to guide empirical accounting research. Accounting empiricists criticize accounting theorists for making implausible and empirically meaningless assumptions about institutional features unique to accounting information, or ignoring them altogether, and for wholesale inattention to making their analyses as transparent as possible to those who would like to test them. Accounting theorists, in turn, criticize empiricists for excessive reliance on imprecise ad hoc verbal models and for overly-narrow viewpoints on what are the important institutional features of accounting information.
We believe these disagreements reflect a gap between empirical and analytical research in accounting, and one that is increasing, in that empirical accounting research increasingly displays a tendency to have little direct connection to rigorous economic theory. In turn, accounting theorists are not sufficiently challenged by empirical facts. Without a concerted effort by the profession to bridge the gap, accounting research is in danger of losing the healthy disciplining balance between theory and empirical research that is essential to any scientific field. Without this balance, the profession becomes a discipline of beliefs, rather than a discipline of scientific discovery.
With regard to both questions posed by Professor Marinovic, we note that some disagreements about causality and causal inference in accounting research appear to focus on which empirical identification strategy is superior, for example, structural estimation or natural experiment, with some confusion about what exactly is considered a structural estimation.
2 Again, such disagreements are not unique to accounting; similar debate has taken place in economics and other disciplines (see, e.g., Heckman (2000) , Heckman and Vytlacil (2007) ). Our view in this discussion is that at least some of the disagreement among accounting researchers is misplaced. Different definitions of structural estimations exist, and whatever the definition, both structural estimation and natural experiments each have their pros and cons, and neither approach can claim absolute superiority over a reduced form regression. The first implication of this view is that the type of research question addressed should dictate the choice of research design and method, which in turn affects what kinds of inferences the research can support. The second implication is that an assessment of whether a specific research paper makes a substantial incremental contribution should depend on whether the paper presents significant new insights or significant new evidence, arrived at as rigorously as possible given the constraints imposed by data existence and access, and should be largely decoupled from the specific methods applied. Debates over which empirical identification strategy is the best divert attention from the very real problems that arise from a lack of rigorous theories that help establish causal links in the first place.
As previously noted, we use ideas from three streams of accounting research to illustrate our views:
(1) the relation between voluntary and/or mandatory disclosure and costs of capital; (2) accounting measurement; and (3) the necessity and consequences of financial reporting standards. We chose these research areas for two reasons. First, the research addresses issues that are important for the accounting profession. Second, the research streams differ in the extent to which theories are well developed and empirical work has been tied to those theories. For example, theorists have made substantial progress in establishing causal links between disclosure (construed broadly as information provision) and costs of capital, and empirical work has by and large been organized around those theories. In contrast, and despites its significance for accountancy as a discipline and as a profession, the second and third research streams remain at a preliminary stage theoretically and empirical work tends not to be organized around the existing theories.
model shows a decision maker's behavior under constraints and subject to economic forces, and is distinct from an empirical summary of that behavior.
Although we consider the three areas separately for expositional ease, we view them as related. For example, financial reporting standards specify required or permitted accounting measurement attributes for assets and liabilities, and that specification presumably has consequences for the nature of information provided. As another example, evidence on the consequences of disclosure (voluntary or mandatory), including for example its effect on costs of capital, should in turn inform standard setters.
The rest of this discussion proceeds as follows. Section II provides background to the specific discussions of accounting research which follow. Section III provides information about the number of theory papers published in accounting and citation-based evidence on the extent to which accounting theory papers appear to be influential in subsequent research. Section IV presents our views on the relation between theory and empirical work in three specific areas of accounting research. Section V concludes.
II. Causality and related empirical methods
The first purpose of this section is to lay out some general observations about theory as the foundation for causal inference, and to clarify the distinction between theory and research designs in their ability to support causal inference. The second purpose is to provide a succinct response to Professor Marinovic's first question, should causal inference be the objective of accounting research.
Theory and research designs/methods as foundations for causal inference.
While the need for establishing causal relations may be well understood, there is at least the potential for disagreement about how best to establish the links. Adopting the premise that the role of causality does not differ in accounting research from its role in other related disciplines such as economics, we take the view that the nature of a causal relation is best defined in a theoretical framework, described by Heckman (2000) , which corresponds to the comparative statics of a theoretical model:
Formal economic models are logically consistent systems within which hypothetical "thought experiments" can be conducted to examine the effects of changes in parameters and constraints on outcomes. Within a model, the effects on outcomes of variation in constraints facing agents in a market setting are well defined. Comparative statics exercises formalize Marshall's notion of a ceteris paribus change which is what economists mean by a causal effect. .. The "other things are equal" or ceteris paribus clause is a cornerstone of economic analysis. 3 We emphasize the corollary of this view: establishing a credible, relevant causal link requires first a theory delineating the exact nature of, and the conditions necessary to give rise to, the causal link and second empirical studies providing facts validating the assumptions, verifying the predictions, and/or identifying the parameters corresponding to the theoretical causal links. The relative strength of the theoretical link and the empirical evidence would be expected to vary, depending on the specific research question. Whether sufficient evidence on a given question exists to establish causality should be evaluated based on the combined strength of the theoretical foundation and the weight of the empirical evidence. In other words, acceptance of an idea is a cumulative process that depends on the quality and quantity of theoretical and empirical knowledge that researchers have amassed.
We believe there is a tendency among some accounting researchers to equate causality with specific types of econometric methods and research designs. We do not agree with this perspective, based on reasoning in, for example, Heckman (2000, p. 47) , that the validity of placing a causal interpretation on an empirical association depends crucially the assumptions needed to identify the causal parameters.
Viewed this way, the problem with causal inference does not arise from the empirical technique per se but rather with imprecise assumptions (and, in some cases, imprecise statements of assumptions). Regardless of the econometric sophistication of the technique used to estimate it, a parameter is just an association in the absence of an underlying model. Related to the preceding point, our reading of the accounting literature suggests that some believe results based on natural experiments, or exogenous shocks, are the benchmark for establishing causality.
One example is research on whether and how the adoption of International Financial Reporting Standards (IFRS) in the European Union (and elsewhere) affected certain financial reporting outcome indicators.
This research in turn belongs to a large literature which seeks to provide evidence on whether actual or proposed changes in financial reporting standards will have their intended effects or will induce undesirable outcomes. The motivating question for such research is intrinsically causal and related to analyses of policy effects more generally. The natural experiment is suitable to documenting the effects of existing financial reporting standards, that is, standards that are being implemented to produce financial reporting information. However, without rigorous theories, the approach is of limited value in helping us understand the mechanisms through which the effects take place. Absent evidence on the channels of causality leading from IFRS adoptions (or other changes in reporting standards) to financial reporting and market outcomes, the research is of limited value if the objective is to assess the effects of a standardsetting proposal. 4 To clarify, we take the view that the role of theory in supporting causal inference is not to produce
conclusions that confirm what empiricists already believe: many advances in our thinking start out as implausible or "far-fetched." At the same time, accounting research will benefit if theorists are able to keep the empiricist's task in mind, and produce models and analyses that capture important institutional features that characterize accounting and accounting information, that generate meaningful testable implications, and more importantly, that highlight the limitations of existing thinking. For example, a model of the relation between competition among auditors and audit quality would include features that distinguish the market for audit services from the markets for other professional services and from the markets for products. In the absence of such a theory, empiricists should be cautious about relying on traditional theories from the industrial organization literature that do not speak to the special institutional features of auditor competition.
Should causal inference be the objective of accounting research?
A view that all empirical accounting research should be evaluated by whether it produces causal inferences seems to us to be overreaching, over-broad and ultimately misleading. We believe it would be more appropriate and more helpful to clarify the distinction between a motivating question, the question that makes the research consequential, and the specific research question addressed in a given project or paper. Our view is that motivating questions ultimately pertain to causality, and a specific research project or paper may or may not be aimed at providing immediate causal inferences. Put another way, the consequentiality of accounting research findings rests, in the final analysis, on whether those findings support causal inference, but that does not mean that each and every empirical research paper should be assessed relative to that benchmark.
To illustrate, we note that in some cases the research question may be aimed at providing a fact or facts or at least descriptive evidence that is presented as a fact, as long as the evidence is arrived at as rigorously as possible given the constraints imposed by data existence and access, and represents significant new evidence that can help shed new insights on important issues. Here is an example: for a specified type of asset held by an entity, which measurement attribute, historical cost or fair value, is more correlated with the entity's stock price? The question is motivated by a wish to evaluate the informativeness of different measurement attributes, and by a belief that more informative asset measurement is more useful for investors' decisions. The belief implies a causal link, specifically, that more informative asset measurement causes an improvement in investors' decision-making, and the belief provides a motivation for assessing the correlations between stock prices and two ways of measuring a specified type of asset. Research documenting the strength of the associations is a first step, providing facts that can be useful to infer the relative informativeness of different asset measurement approaches.
The fact is useful in guiding theorists to come up with models and structures that can produce consistent predictions and in doing so understanding the conditions and assumptions one needs to make in interpreting the association as measure of informativeness. Empiricists can in turn produce evidence shedding light on the validity of these conditions in empirical settings which in turn help eliminate alternative theories. It is under this condition that we view the fact finding types of research can add value.
A second example of an accounting research question that is intended to provide factual evidence is:
What is the actual state of competition in the market for external audit services? The question is motivated by both a general interest in understanding what factors determine the quality of audit services, and by the specific conjecture that audit quality may depend on the state of competition in the market for audit services. While the conjecture suggests a causal link from market competition to audit quality, a prerequisite for establishing such a causal link is to establish reliable evidence on the state of competition in the audit market. A carefully designed and executed empirical study documenting facts about the state of competition in the market for audit services can make a meaningful contribution to the literature. That said, it is difficult to imagine convincing facts about the state of competition can be established without relying on theoretical models delineating the nature and type of competition that is unique to the auditing industry.
These examples should make it clear that we view the criterion for meaningful contribution as whether the research has the ability to generate new insights and to challenge our existing way of thinking.
A necessary condition is for the research to be solidly grounded in existing theories, without which it is difficult to see how it can illuminate the shortcomings and limitations of existing theories. Under this view, the mere application of certain econometric methodologies is neither a sufficient or a necessary condition for establishing new insight. At the same time, merely documenting facts is also in our view insufficient. In fact, we are concerned that an increasing amount of empirical research focuses on finding "surprising" "novel" associations, without a clear understanding why and how these associations can enhance our understanding of some central accounting questions and how they challenge existing thoughts.
III.
Information about theory research in accounting.
Taking the perspective that theory is essential to support causal inference in accounting, we next provide descriptive information about the state of theory research in accounting. We start with the % of theory papers in total # of publications 1995-1999 1999-2004 2005-2009 2010-2014 RAST). The citations are organized by year and by subject matter focus of the cited theory paper. We note that our focus is on citations to accounting theory papers, not citations by accounting researchers to theory of all kinds; accounting researchers, both theory researchers and empirical researchers, often cite theory from outside accounting.
By our count, the average accounting theory paper has eight citations by papers published in the five accounting journals we analyzed (results not shown in charts). The Appendix lists the most cited financial accounting theory papers published in these journals. Even the most-cited papers have fewer than 300 citations, including some, for example, Feltham and Ohlson (1996) published about two decades ago. Only five of the papers have 100 or more citations.
These descriptive data suggest that theory research accounts for a modest and declining share of total accounting publications, assuming the five journals we analyzed are reasonably representative.
While the decline in the share of publications may align with similar trends in related disciplines (economics and finance) and reflect the increasing availability of data to researchers, the decline in citation suggests that theory plays a disappointingly modest role in shaping empirical research. As previously discussed, the reasons for this situation are not entirely clear but may include (1) empiricists' lack of familiarity with relevant accounting theories (casual observations suggest that the majority of accounting PhD programs offer no theoretical seminars in accounting); (2) empiricists' beliefs that accounting theories are not sufficiently rich to support empirical research; and/or (3) theorists' inability to create models that include the specific institutional features that distinguish accounting from a generic information system and reported accounting numbers from generic information signals. The declining influence of accounting theory on empirical research can be self-reinforcing: when empirical research is not motivated by relevant accounting theories, the resulting analyses are less likely to be disciplined by theory and consequently they are also less likely to be designed and structured to shed light on the strengths and weaknesses of existing theories. This in turn reduces the disciplining effect that empirical research should have on theories and further reduces the relevance of theories to empirical research.
IV. Relation between theory and empirical work in three areas of accounting research
In this section we describe the relation between theory and empirical work in three areas of accounting research: the relation between disclosure, both voluntary and mandatory, and costs of capital (section IV.1), accounting measurement (section IV.2) and the necessity and consequences of accounting standards (section IV.3).
IV.1. Relation between disclosure and costs of capital. The causal relation that researchers want to establish is easy to state: does disclosure of firm-specific information affect firms' costs of capital? Put another way, will a voluntary or mandatory change in a firm's disclosure behavior cause a change in that firm's cost of capital? We view the importance of establishing causality from disclosure to costs of capital as largely non-controversial and carrying both practical and policy implications. 5 Evidence on this causal relation can inform and advise both policy makers and firms evaluating disclosure policy, either at the firm level or at the economy level. For this purpose, it is important to understand both the theoretical nature and the empirical magnitude of the causal link.
Theorists have produced a substantial body of research delineating the nature of the causal relation between disclosure and costs of capital via several non-mutually exclusive channels. The most commonly cited papers are based on noisy rational expectations models in which information about firm fundamentals reduces investors' estimation risk and therefore reduces the premium risk-averse investors demand to hold securities (for example, Grossman and Stiglitz (1980) , Verrecchia (1982) , Admati (1985) , Easley and O'Hara (2004) , Lambert, et al. (2007) ). These models share certain features with asset pricing models and can easily reconcile with a traditional CAPM model under common information. They can also be adapted to accommodate investors with heterogeneous information (Easley and O'Hara (2004) , Lambert, et al. (2010) , Hughes, et al. (2007) ), with disagreement (Bloomfield and Fischer (2010) ), or with different trading horizons (e.g., Allen, et al. (2006) , Gao (2008) , Chen et al. (2014) ). Because of these features, they are also the models most cited by empiricists.
A second type of model, also cited by empirical work, is based on transaction costs (for example, Kyle (1985) , Glosten and Milgrom (1985) , Amihud and Mendelsohn (1986) , Diamond and Verrecchia (1991) ). In this type of model, more public information reduces the information asymmetry between types of investors and therefore reduces the transaction costs arising from adverse selection. This type of model is partial equilibrium; while the models predict a direct relation between information and measures of transaction costs (for example, bid-ask spreads), they do not generate predictions about whether information risk is a priced risk factor.
Most of these two types of models are based on pure-exchange economy in which a firm's terminal payoff is exogenous and unaffected by the information disclosure itself. 6 Models that relax this assumption include so-called real effect models (for example, Kanodia and Lee (1998) ), and more traditional agency cost models in which disclosure choices can affect firm/manager behaviors (for example, Dye (1983) , Baiman and Verrecchia (1996) , Gigler and Hemmer (1998) ). In general, and as compared to models based on a pure-exchange economy, these models point to a more nuanced picture of how disclosure affects real economic efficiency, which at least in principle should be related to firms' costs of capital. However, these models tend to be partial equilibrium, and do not have constructs that directly correspond to the notion of returns. As a result, their empirical implications have not been as fully explored.
Empirical research on the relation between disclosure and costs of capital has in general followed the guidance of the first two types of theories (that is, theories based on pure-exchange economy). 7 Research has documented cross-sectional associations between empirical proxies for disclosure and both measures of costs of capital and measures of transaction costs that are believed to affect costs of capital (for example, bid-ask spreads). Research has also examined whether the relation between disclosure and costs of capital operates via risk factors, or via firms' loadings on risk factors.
Researchers disagree about the robustness and sensitivity of these cross-sectional correlations to changes in research designs and to changes in empirical proxies for unobservable constructs including in particular costs of capital and disclosure. While empiricists attempt to resolve disagreements by adopting different proxies and by devising elaborate sensitivity tests, theorists contribute by assessing the sensitivity of the underlying theoretical models to alternative settings. For example, theory identifies conditions that may affect the strength of the link between disclosure and costs of capital, including for example the degree of competition in the securities market (Lambert and Verrecchia (2012) ), and the effect of disagreement (Bloomfield and Fischer (2010) ).
Setting aside any question of the reliability of reported cross-sectional associations between proxies for disclosure and costs of capital, the question is how to interpret them. That is, to what extent can the cross-sectional association results be interpreted as evidence of causality, that is, disclosure "causes" costs of capital to change? One impediment to this interpretation is the fact that some disclosure measures are firm-level choice variables. As a result, some believe the causal link can be established only by studies using a natural experiment design. Whether this is in fact the case is not an issue new to accounting, or to this literature specifically. The same debate exists among economists on the advantages and disadvantages of structural estimation versus natural experiments. As pointed out by Toni Whited in her conference presentation and in her essay included in this volume, the debate sometimes confuses the issue of causality with identification. Identification does not equate to causality. Only a theory can clearly lay out the conditions necessary for, and the mechanisms supporting, a causal link between disclosure and costs of equity. Although it is indisputable that different empirical approaches provide different types of evidence for addressing different and possibly related issues, the important pre-condition for thinking about empirical approaches is theory. Given a well-developed theoretical framework, the question of which empirical approach is better, or which empirical evidence is viewed as more convincing, becomes a matter of context-specific judgment and personal taste.
To illustrate our perspective, we point to Lo's (2014) , which provides evidence that is consistent with a causal link between disclosure and costs of capital. Lo reports an increase in disclosure by borrowers of banks that are more exposed to the financial crisis in overseas markets, consistent with the view that firms view increased disclosure as beneficial for raising external capital. While one can argue that Lo's study meets the empirical conditions (e.g., exogeneity of financial shocks; the difference-in-differences estimation method) to identify the effects of the financial crisis on borrowers' disclosure behavior, the resulting evidence cannot be interpreted as supporting a causal link in the absence of a theory. 8 We can perhaps conclude that firms would not have increased disclosure had their lending banks not been exposed to the financial shock (i.e., the counterfactual), but absent theory, we do not know why firms would increase disclosure when their lenders' financial health deteriorated. Theory fills this gap and also provides guidance on cross-sectional variation in the strength of the causal link (for example, the link should be stronger for firms whose public disclosures can be used for monitoring purposes by investors).
We conclude this subsection with two observations about theory and empirical work on the link between disclosure and costs of capital. First, we believe there is ample scope for more theoretical specificity. For example, there is a lack of theory that addresses whether (under what conditions) the type and nature of disclosure matters for costs of capital. Most theories model disclosure as a generic reduction in the signal to noise ratio without regard to how the information is generated and how it is disseminated.
In pure-exchange economy based models, the disclosure item is also directly informative about firms' Theorists have only begun to address these questions (for example, Kanodia and Lee (1998) , Gigler and Hemmer (1998) and Gigler, et al. (2012) ).
Our second observation is that there is ample scope for empiricists to increase the rigor (within the limits of available data) and precision of their measures of disclosure, including the rigor and precision of qualitative discussions of those measures. This consideration is especially important when the proxy is intended to capture disclosure quality (or more specifically accounting quality), an unobservable construct that is not interpretable in the absence of a decision context. As noted by, for example, Dechow et al.
(2010) empirical work should explain the decision the disclosure is meant to facilitate and how the specific empirical measure matches the context of the decision, as opposed to analyzing accounting quality in the broad context of (for example) reducing generic information asymmetry.
We believe that increased attention to the decision context in which disclosures are used on the part of conservative bias is optimal when the only incentive problem is to motivate the agent to exert an unobservable mean-increasing effort; whereas liberal bias is optimal when the agent also exert effort that
can produce more precise information to assist the principal's decision making. These works are not that difficult to understand, and their empirical implications are fairly straight-forward: the implication of Gigler et al. (2009) is that conservative accounting, if ever adopted as an optimal system, is not because of its benefit in debt contracting. Yet it appears that either empiricists are unwilling to take the views expressed in these models seriously, or journals are unwilling to publish works that take these views seriously. 11 Regardless, the end result is instead of focusing our attention on debates on different economic thoughts, the profession gets distracted in debates about different econometric methodologies.
IV.2. Accounting measurement. Analyses of different accounting measurement attributes (for example, fair value and historical cost) illustrate the potential benefit of using theory to discipline empirical analysis. A general question that accounting researchers are interested in is whether accounting measurements matter, in the sense of whether different accounting measurement attributes for the same item lead to differences in investors' assessment of firms' fundamentals and therefore affect investors' decision-making. Put another way, do different accounting measurement attributes for the same item provide different information to investors, and does the different information affect investors' decisionmaking? While the question appears to pose a causal link, the mechanism of the causal link is unspecified in the absence of a proper theory. To complete the causal link, researchers need to clarify the notions of "fundamental" and "decision-making," two terms that are frequently used in empirical research but often vaguely defined. Theories can make the concept of fundamental clear, forcing separate consideration of (a) the exogenous variables that affect (b) management's actions which in turn affect (c) future earnings and cash flows. All three appear to qualify as fundamentals, and distinguishing among them requires researchers to be explicit and precise. Theories can also clarify the nature of the decision that investors make using accounting information, for example, which "fundamental(s)" do investors rely on for what purpose (for example, debt contracting or equity valuation), as well as help specify how different measurements affect such decision-making.
Many empirical assessments of alternative measurement attributes belong to the broad class of research sometimes described as value relevance research (or, sometimes, information content research), which assesses the statistical association between a market outcome (price or return) and accounting outcomes (earnings, change in earnings, book value of equity, specific assets, specific liabilities). Most papers in this literature either explicitly state or implicitly assume that the fundamentals are the firm's future dividends/cash flows, and investors wish to estimate equity values using accounting information.
Under these assumptions, a theoretical framework would specify how observed accounting information relates to future cash flows, how investors value firms' future cash flows, and the relation between accounting information and other information investors have with respect to future cash flows. The theory would also operationalize and make precise what constructs in the model correspond to the notions of "information content" and "value relevance". 12 Furthermore, to generate meaningful empirical predictions, the theoretical framework would need to specify a role for accounting measurement, for example, do different measurements affect the relation between observed accounting information and future cash flows, and if so, how? Do they affect the valuation model investors use, and if so, how?
Different theoretical specifications should generate corresponding empirical specifications and predictions, which researchers can then take to data.
The existing value relevance literature has been largely based on a valuation model developed and described by, for example, Edwards and Bell (1961) , Peasnell (1982) , and Ohlson (1995) . This valuation approach does not model how investors to use accounting information to update their beliefs about firms' future dividends. Therefore, the value relevance literature circumvents what some might view as a basic question to be asked about differences in accounting measurement attributes, namely, do the different measurements indeed result in differences in information used by investors. Furthermore, because the valuation model is silent on what "information content" and "value relevance" mean and how they are affected by different measurements, it has limited ability to guide research designs and in help researchers draw meaningful inferences. Consequently, existing literature has relied on ad hoc specifications, and focused on assessments of explanatory power and assessments of regression coefficients linking accounting outcomes such as earnings to market outcomes such as price or return. Absent a theory, the interpretations of these results must of necessity be ad hoc.
13
We suggest that broad theoretical approaches exist that could be used to guide empirical evaluations of accounting measurements in terms of the extent to which they provide different kinds of information, and the extent to which they affect market participants' decisions. These approaches offer the potential to allow for information updating under uncertainty. We describe these as the information or measurement error approach (for example, Beaver and Demski (1979) , Fischer and Verrecchia (2000) ) and the realeffect approach (for example, Kanodia and Lee (1998) , Kanodia, Singh and Spero (2005) ). The information/measurement error approach takes firms' true cash flows ("economic income") as the given fundamental and as unobservable to both researchers and investors, and evaluates the magnitude of the noise in various accounting measurements. The real-effect approach relaxes the assumption that firm value is exogenous to accounting measurement, and takes the perspective that investors use financial reporting information to update their estimates of the information that management uses to operate the firm which in turn affect their assessment of firm value. We believe that neither approach is systematically used in empirical accounting research to assess differences in measurement attribute for the same financial statement item, but that either approach could be usefully considered by empirical researchers.
IV.1. Necessity and consequences of accounting standards
In this subsection, we consider two related and distinct questions related to financial reporting standards: (1) Are financial reporting standards necessary (that is, what problem(s) do they solve)? and (2) What are the consequences of financial reporting standards? For our purposes, financial reporting standards are rules that specify permitted and required information items in financial reports, their measurement and their presentation, and that distinguish between recognized information that is displayed 13 We are not implying that the residual income frameworks revived by Ohlson (1995) have no value. In fact, we believe this line of works provides seminal thought on the role of accounting measurement. We simply note that this line of work in not suitable to answer questions related to how investors use accounting data to update uncertainty about future cash flows.
on the face of financial statements and disclosed information that is displayed in notes. We note that accounting practices are not the same as accounting standards; the former can arise from voluntary information provision decisions and the latter specify mandatory reporting behaviors.
14 Are accounting standards necessary? There exist theory works that address the first question, the specific problem(s) that financial reporting standards solve. For example, In Hemmer (1998, 2001 ), the existence of mandatory reporting enables more credible and timely voluntary disclosure which can be used to improve contract efficiency. In Kanodia and Lee (1998) and Kanodia, et al. (2005) , the role of mandatory reporting is to impose measurement rules to facilitate the equilibrium inference investors draw about the unverifiable information underlies firm decisions, which in turn affect investors' pricing of the firms and in equilibrium affect firm decisions themselves. In Admati and Pfleiderer (2000), mandatory disclosure (not measurement) regulations can reduce the inefficiencies in firms' provision of information in the absence of regulation. Dye and Verrecchia (1995) , Dye and Sridhar (2008) , and Chen, et al (2015) identify various conditions under which reporting under restricted regime (i.e., standards) is preferred to reporting under discretionary regimes. While these papers by no means offer the final say on this important issue, they each have different empirical implications and have the potential to guide and shape empirical studies that have yet to be taken seriously by empirical researchers.
In contrast to (some) accounting theories, the conceptual frameworks of standard setters such as the the FASB states that its mission "is to establish and improve financial accounting and reporting standards to provide decision-useful information to investors and other users of financial reports," 15 which seems to presume that properly-constructed standards will solve some unspecified problem in the provision of decision-useful information. Instead, the conceptual frameworks emphasize the desirable characteristics for information produced by applying standards, including comparability, consistency, understandability, faithful representation and verifiability.
Among the desirable characteristics, based on a subjective analysis of the most recent concepts statements jointly developed and issued by the IASB and FASB, we offer the view that one key objective that accounting standards are intended to achieve is comparability¸ meaning that similar items are accounted for the same way. In the absence of accounting standards, there can be no guarantee of comparability. To accomplish the goal of comparability in financial reporting, standard setters reduce the number of free-choice reporting alternatives available to preparers of financial statements. With regard to which reporting choices should be prescribed (or in some cases permitted) and which should be proscribed, that is, the actual content of the accounting standards, guidance for the standard setters for making that decision comes from the qualitative characteristics of decision-useful information identified and discussed by the FASB and IASB in their 2010 revision of a portion of their conceptual frameworks. 16 Identifying comparability as the objective of standards is not equivalent to identifying the nature of underlying problems or inefficiencies to which comparability is the solution. We believe additional theories are needed to help shed light on these complex issues.
What are the consequences of accounting standards? With regard to the second question, what are the consequences of financial reporting standards, there is a large empirical literature in accounting that speaks to whether changes in financial reporting standards are linked to either or both management decisions and capital market outcomes. We consider examples from these two literatures separately, using historical examples that illustrate the longstanding nature of the basic question, and the research design and empirical implementation issues that seem to recur, albeit in different forms, over time. These examples highlight the lack of progress we as a profession has made in this area, which we attribute largely to the lack of empirical studies to absorb and test new insights discovered by theoretical works.
Do changes in financial reporting standards cause changes in management's investing, operating or financing decisions?
Some accounting researchers describe this question as pertaining to the "real effects" as opposed to the capital market effects of financial reporting standards. Of course the two are related, as management's decisions about how to manage a firm will have capital market consequences. Setting this relation aside for the moment, and with the understanding that we will return to it, we discuss the causality issue in the context of research that poses the question: Did the 1974 FASB decision to require that research and development (R&D) costs (as defined in the standard) must be expensed have an impact on R&D expenditures? 17 This question was analyzed by Dukes et al. (1980) , among others.
We discuss this paper to illustrate two points. The first is that accounting researchers have used reasonable conjectures for decades to support predictions about the effects of changes in accounting standards. We use the term "reasonable conjecture" to refer to intuitive statements about what to expect, without a full description of what is assumed and without a full development of the channel or mechanism through which causal factors operate to produce outcomes. (Others such as Toni Whited use the term "verbal theory" to refer to a similar approach). As previously discussed in other contexts, we believe that progress away from theories in the form of reasonable conjectures toward formal models of behavior subject to constraints in response to economic forces has been disappointing.
The second point we make in our discussion of Dukes et al. (1980) is that accounting researchers have used variants of the design now commonly referred to as "difference-in-differences" for decades.
The uses were subject to criticism in the past, just as they are now.
With regard to the use of reasonable conjectures, Dukes et al. (1980) posit two related reasons for predicting an effect of the required change in accounting on R&D spending: (1) claims made by managers of firms that had been capitalizing R&D spending that they would reduce that spending if new authoritative guidance required immediate expensing and (2) agency theory, specifically, Jensen and Meckling (1976) , described on p. 3 as follows:
The connection between decisions involving R&D [expenditures] on the one hand and the reporting of the associated costs on the other hand is through net income and, in turn, the impact on market valuation and the compensation and tenure of management. Agency theory (see Jensen and Meckling [1976] ) provides a theory about why changes in reported net income may alter reported economic decision-making behavior. The reasons include the coupling of bonus plans to net income measures and the nature of bond covenant provisions based on accounting numbers affected by the mandated reporting change (emphasis added).
Although Dukes et al. use the word theory to describe their second reason, viewed from the perspective of three decades of changes in accounting research, we would characterize both the second reason and the first reason as conjectures. To illustrate, the first stated reason for predicting that the standard has causal effects, assertions by management about a change in behavior, contains no posited channel through which the change in accounting acts on management decisions; that said, a researcher could design a study that attempts to provide evidence on whether managers who said they would decrease R&D spending actually did reduce that spending. The verbal theory that would support this study might be phrased: Managers do what they say they will do in response to a specified change in financial reporting. Evidence that supports or refutes this conjecture in the context of a specific accounting change would not speak to a question as to whether any other mandatory change in the accounting for a class of costs would or would not have a similar effect, because the reason why management did (or did not) decrease spending cannot be inferred from the evidence that spending did (or did not) decrease. Only if the researcher can discern the reason for management's actions, or, alternatively, the causal channel or mechanism through which the specified accounting change induced a change in behavior, can that researcher speak to whether any other change would or would not have a similar effect.
The second stated reason, that management responds to changes in accounting standards that require a different income calculation because of existing contracts that base payouts (bonus plans) or lender decision rights (bond covenants) on accounting income as reported, has a long history in accounting research. This perspective requires a number of assumptions, sometimes unstated, about, for example, the extent to which contracts do or do not rely on unadjusted accounting income, and why, and whether the contracts are or are not updated in light of changes in rules for calculating accounting income, and why.
Furthermore, without explaining the causal channel through which these contracting incentives operate on management decisions, the prediction of a decrease in R&D spending because of an accounting rule that reduces net income is also consistent with the following reasonable conjecture: R&D spending is a fixed percentage of net income. Commenting on Dukes et al. (1980) specifically, and research on the "real effects" of accounting change more generally, Ball (1980) raised the following concerns (among others). First, he noted the absence of theory that explains why some firms applied a capitalization policy for R&D spending and others did not. The idea is that a theory of management's choice among permitted reporting alternatives will assist in developing predictions about what will happen if one of those alternatives is removed.
Second, he noted the absence of a "precise connection" (p. 29) between R&D spending and the agency theory cited by the authors (that is, a channel or mechanism through which the change in accounting rules would operate). Third, he argued that the change mandated by SFAS 2 is unlikely to be exogenous, meaning that "causality runs in both directions between the environment and accounting policy" (p. 32).
Taken as a whole, we believe that these comments illustrate the points made previously in this paper about the lack of theory used to guide contemporary accounting research. To the extent Dukes et al. (1980) and Ball's (1980) discussion are representative, the complaint or concern that empirical research is insufficiently grounded in theory has existed without apparent resolution for decades.
Do changes in accounting standards have capital market consequences? This question has been
addressed by, among others, accounting researchers, persons and entities writing comment letters to the FASB and IASB, and the standard setters themselves. For example, the practice of "post implementation reviews," applied to both US GAAP and to IFRS, seeks to determine, among other things, whether a standard is achieving its stated purpose at reasonable cost to comply.
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We illustrate both the long-standing interest of standard setters and academic researchers in whether accounting standards have capital market consequences, and the lack of resolution of issues related to both theoretical support and research design, by describing two examples of empirical research on the same question: whether a mandatory change in the accounting for expenditures on oil-and-gas exploration had discernible capital market effects. 20 The two examples are Collins and Dent (1979) and Dyckman and Smith (1979) . As described by Dyckman and Smith, the objective of the research was to isolate and measure a capital market consequence of a proposal by the FASB to prohibit the full-cost (FC) method and to require the successful-efforts (SE) method of accounting for expenditures on oil-and-gas 21 Briefly, the full-cost method permits capitalizing exploration expenditures unconditional on the outcome of the exploration while the successful-efforts method capitalizes only exploration expenditures that result in discovering oil or gas or both.
With regard to theory, state that cash flows, and therefore share valuations, should not be affected by a mere change in reporting techniques, abstracting from the (small, non-recurring) costs to change information systems. As support for a prediction of an adverse share price effect for FC firms, they point to contracting (or agency) costs, specifically, the idea that managers "may forego the exploration and development of an economically justifiable field to avoid a decline" in earnings under the SE method (p. 48). 22 In other words, they use an extension of the same theory as Dukes et al. (1980) used in their examination of changes in R&D spending because of an accounting change except that Dyckman and Smith test for an outcome of an anticipated change (reduction) in economically-valuable spending, namely, a decline in share prices of affected firms. Collins and Dent (1979, pp. 6-8 ) present a similar but distinct theoretical reason for a price decline among FC firms under a required change to SE accounting, namely, a reduced ability to attract equity capital because, relative to the FC method for a given firm, the SE method will weaken balance sheets (by eliminating assets that are recognized under FC accounting), reduce the level of earnings and increase earnings volatility. They quote several studies (p. 6-7) which point to reduced liquidity, marketability and prices of FC firms and an increase in their costs of equity. They also cite, as a contrasting argument, the claim that informationally-efficient capital markets will disregard the accounting change. Finally, they suggest that "unlike voluntary changes, mandatory accounting changes are likely to impose certain costs on the firm and on management which, in turn, may lead to adjustments in the firm's production/investment decisions" (p. 8).
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As in the case of Dukes et al.'s (1980) analysis of whether a mandatory accounting change affected investment decisions as manifested in R&D spending, the channel or mechanism that connects external reporting rules, and their effects on reported accounting amounts, to management decisions is missing beyond the conjecture that the channel operates through pay packages. This point, among others, is made by Foster (1980) in a commentary on both Dyckman and Smith (1979) and Collins and Dent (1979) . Foster (1980, p. 30) Foster raises the question of how big any likely effects of changes in management decisions might be after a requirement to apply SE accounting and notes that ex ante assessment of likely magnitudes of effects shed light on whether a researcher could detect the effect, assuming it exists. Also, unlike Dyckman and Smith and Collins and Dent, explores and discusses the applicability of what is now called the difference-in-difference design, pointing to the fact that SE firms and FC firms pre-selected into those accounting practices based on factors that are not considered in either study.
We provide this historical analysis to illustrate the following points. First, the use of what we call reasonable conjectures has a long history in accounting research that seeks to relate accounting standards, or the amounts produced from applying them, to operating/investing/financing outcomes or capital market outcomes. As previously discussed, we believe there has been inadequate progress in moving away from reasonable conjectures toward more fully-developed analytical frameworks that specify both what is assumed and what is the causal mechanism that leads from the accounting standard to the posited capital market effect. The slow progress is puzzling in light of the fact that theories have been proposed in the last twenty years that can at least be potentially useful for empirical analyses. Second, the use of empirical techniques to increase internal validity and the strength of causal inference has a similarly long (and controversial) history. Third, the existence and nature of a causal association between specific accounting requirements and capital market outcomes has been a source of controversy since (at least) the late 1970s.
We believe this last point is illustrated in a contemporary context by research on the capital market effects of IFRS adoptions, which are for the most part wholesale mandatory changes from a set of domestic accounting standards to (some version of) IFRS. 24 In many cases, this research treats what is a potentially massive change in both what information is reported, and how that information is reported, as a single effect, something along the lines of the R&D accounting change and the proposed oil-and-gas exploration expenditures accounting changes just discussed. Research designs often focus on identification and analysis at the country-level, giving short shrift to the mechanism(s) that would have to be at work to result in the posited effect. In most published research that we have examined, the paper concludes that the predicted effects are in fact present and uses reasonable conjectures to explain the mechanism or channel through which the IFRS adoption caused them.
The difficulty is that the IFRS adoption is so extensive and affects so many specific reported and disclosed items that the researcher cannot conclude much if anything about what is the channel or mechanism or feature of IFRS feature that is at work to produce the posited result. We argue that asserting broad characteristics such as IFRS contains higher quality standards or IFRS implementation results in more comparable reported amounts is not sufficiently specific to be helpful. With regard to evidence of causality, we believe that two kinds of additional analyses would be helpful.
First, we believe there is a lack of descriptive evidence as to what actually happens in a jurisdiction that adopts IFRS (or some variant thereof) and begins to implement the new guidance. As discussed in the first portion of this paper, there is a role for research that develops facts, or evidence that is presented as facts. In the context of IFRS adoptions specifically, we believe there is a role for evidence on such matters as preparer and auditor expertise in applying IFRS as opposed to domestic standards; evidence on the quality of firms' information systems for gathering the (possibly new) data need to apply IFRS; evidence on whether there are concurrent (with IFRS adoption) changes in other related requirements such as tax rules, securities laws (and their enforcement) and corporate governance requirements.
Second, we believe that country-specific analyses have the potential to provide useful empirical evidence as to which specific aspect of IFRS has a specific posited effect, thereby shedding light on the causal channel through which IFRS adoptions affect capital market outcomes. For example, if French GAAP was similar to IFRS in all aspects except the accounting for marketable securities held as assets, whereas German GAAP was similar to IFRS in the accounting for marketable securities and different in the accounting for business combinations, then the effect of adopting IFRS would be different for German firms than for French firms, and for different reasons. The existing analyses carried out at the country level cannot provide this type of evidence, but without it we cannot predict what would happen if IFRS were to be adopted in a different jurisdiction (such as the United States).
V. Concluding comments
We have discussed two questions posed by Professor Ivan Marinovic, organizer of the 2014 Causality With regard to the first question, we make the case that the ability to support causal inferences is an essential attribute of consequential accounting research. That said, we argue that the causal issue can take the form of a motivating question, which is distinct from the specific research question answered by a given paper or project. We argue for research that provides facts, by which we mean defensible empirical evidence that is descriptive of a state of affairs or a set of circumstances and that has the ability to shed light on important issues and generate new economic insights, as an important foundation for research which itself directly concerned with causality.
With regard to the second question, we provide descriptive data on trends in the share of theory papers published in five accounting journals, and note that share is about 20% in 1995-1999 and declining over time, to about 7% in 2010-2014. We also provide descriptive data on citations to accounting theory papers and note that even highly-cited papers have fewer than 300 citations. We interpret this descriptive evidence that accounting theory, or more specifically published accounting theory research, does not play a major role in shaping empirical accounting research.
We discuss the role of theory, including what qualifies as a theory, in the context of three streams of empirical research that consider the relation between disclosure and the costs of capital; accounting measurement; and the necessity and consequences of accounting standards. In the case of the first stream of research, we point to well-developed theories that can be and have been used to guide empirical analyses, at least in terms of finding evidence of an association between disclosure and costs of capital.
The difficulty, as we see it, is that theory does not specify the conditions under which accounting disclosure specifically, and the type of nature of accounting disclosure, matters for costs of capital.
In the case of the second stream of research, concerning accounting measurement, we pose the causal what is assumed and without a full development of the channel or mechanism through which causal factors operate to produce outcomes. We use historical examples to illustrate the difficulties with this approach. We call for more empirical studies that tie closer to recent advances in theoretical research that speak to these issues.
